ABSTRACT -Yellow passion fruit has conquered a significant position in the agribusiness of tropical fruits; therefore, farmers have been interested in expanding their groves, and technical information that guarantees the high yield of the farmings is needed. Aiming to observe factors related to the propagative material targeted at quality and maximization of the genetic potential, the objective of the study consisted in assessing germination and emergence of passion fruit seeds collected in three positions in the fruits and submitted to different methods of mucilage removal (aryl). The passion fruits were split in three parts: distal, medial and proximal and the contents of each part was divided in two. The content of each part of the fruit was submitted to mechanical and by fermentation methods for removal of aryl. It is concluded that the seed position in the fruit does not interferes with the germination. The aryl removal method by mechanical extraction affects the germination and seedling emergence.
Introduction
Passion fruit, Passiflora edulis Sims f. flavicarpa Degener, is a species widely marketed both for processing and for consumption "in natura" (Zeraik et al., 2010) . The high price of yellow passion fruit juice in the international market has made this species achieve a higher position in the agribusiness of tropical fruits and, therefore, it has raised interest for farmers in expanding their groves (Meletti et al., 2002; Almeida, 2012a) .
Investment in seedlings and/or selected seeds is an important component of the production process as it is a fundamental prerequisite to the success of the activity, especially in projects aimed at achieving the noblest portions of the consumer market, such as exports (David et al., 1999) .
Passion fruit seedlings may be obtained by means of seeds or vegetative state through root cuttings. Sowing takes precedence over the asexual method due to the ease of the process and the shorter period for forming the seedlings. However, care should be taken since germination problems are very common in the Passiflora genus (Lima et al., 2006) .
Usually the spread is carried out without regard to factors related to the steps between harvesting and sowing. As a consequence, low percentage of germination, little vigorous plants, low crop yield and great variability in the physical characteristics of the fruits can occur (Carlesso et al., 2008) .
In this regard, in order to obtain seedlings in greater quantity and better quality, studies with passion fruit seeds are needed, in all sectors of seed technology. This knowledge would ensure high crop yields (Meletti et al., 2002) . Removal of aryl is directly related to methods for obtaining high quality seeds (Aguiar et al., 2014; Araújo et al., 2015) . Besides other techniques conducted in the development of plants, such as pruning (Almeida, 2012a) , soil fertilization (Almeida, 2012b) , seed storage (Araújo et al., 2009 ) and the use of a suitable substrate in seedling formation (Wagner Junior et al., 2007; Aguiar et al., 2014) .
The germination behavior and the emergence of passion fruit seeds as well as the position of the seeds in the fruits and the methods for removal of aryl were the focus of this study. In Brazil, research on seed technology in fruit species are uncommon (Osipi et al., 2011) . In this sense, the objective was to assess the germination and emergence of passion fruit seeds collected in three positions in fruits and subjected to mucilage removal methods (aryl).
Material and Methods

Characterization of the experiment
The experiment was carried out in the Seeds Laboratory of Federal University of Uberlândia, city of Uberlândia, Minas Gerais, MG, Brazil. Passion fruits were collected in a clonal grove in the city of Araguari, MG, obtained in the same position in plants, maturation stage and uniform format, weighing from 20 to 22 g.fruit -1 ( Figure 1A ).The experiment was established in a a randomized block design (RBD) with four replications; treatments were distributed in a (3 x 2 + 2) factorial arrangement, whose fi rst factor was the seed position in the fruit (distal, medial and proximal), Figure 1B , the second factor was the aryl removal mode (mechanical and fermentation) and additional treatments consisting of seeds of all the fruit with aryl removal by the fermentation method (additional 1) and mechanical (additional 2). 
Experiment design
The fruits, after sectioned and removed the contents of each part, were divided into two equal parts, which were subjected to mechanical and fermentation methods for aryl removal.
In the aryl mechanical extraction method the seeds were fi rst centrifuged at 200 rpm per minute. Subsequently, mucilage was separated from the seeds and washed to remove traces and placed to dry in the shade at room temperature for 24 hours.
The removal by the seeds fermentation method was accomplished using the 10% solution of slaked lime (calcium hydroxide), as recommended by Osipi et al. (2011) . After 48 hours, seeds were washed in water to remove lime. Subsequently they were placed to dry under the same conditions of the seeds prepared by the mechanical method.
The seeds germination test was carried out using germitest paper substrate, moistened with a water volume (mL) 2.5 times the weight of the dry paper in grams. 50 seeds were sown per plot, using two sheets of paper in rolls that were placed in a Mangelsdorf germinator, set at an alternating temperature between 25 and 30 °C and 8 hours of light, as done by Bornhofen et al. (2015) .
The emergence test was conducted in tubes used in commercial seedling formation. Trays were used with 96 tubes with a volumetric capacity of 110.0 cm 3 , fi lled with Plantimax® substrate, and the plot was made up of 16 tubes. Sowing was done manually by placing three seeds at a depth of 0.5 cm. Then the trays were transferred to the greenhouse.
Variables analyzed
Germination assessments were on the 7th and 28th days after sowing. The seedlings were classified into normal and non-germinated seeds (hard, numb and dead).
The percentage of emergence count was performed at intervals of eight hours from the emergence of the first seedling until the stabilization that occurred thirty days after sowing. This procedure was carried out according to the Rules for Seed Testing (Brasil, 2009) , considering as emerged seedling the one that had expanded cotyledons, as described by Osipi et al. (2011) .
The emergence speed index (ESI) seeds was performed according to the formula proposed by Maguire (1962) , Equation 1: where Ngi refers to the number of seeds germinated on day i.; Ti: the time in days after sowing to germination. This equation was also tested for other species such as Archontophoenix cunninghamii, popularly known in Brazil as seafórtia (Pivetta et al., 2008) and cotton seeds, Gossypium hirsutum L. (Faria et al., 2003) .
by emergence percentage ratio by the emergence speed index (ESI). Whereas to calculate the average speed of germination was used the formula proposed by Throneberry and Smith (1956) .
Statistical analyses
The results of the variables were submitted to the waste normality tests (Shapiro-Wilk test, SPSS Inc., USA) and homogeneity of variances (Bartlett test, SPSS Inc., USA) and additivity of the blocks to check the quality of the database.
Then the variables were subjected to analysis of variance (ANOVA) and when H0 was rejected averages were compared by Tukey test at 0.05 probability (Sisvar Inc., Brasil), according to the recommendations from Ferreira (2011).
Results and Discussion
There was a distinction between the methods for seed extraction. Fermentation allowed better germination percentage, unlike the mechanically aryl removal. Values of 82.0% of germination obtained by treatment with fermentation ( Figure 2 ) were similar to those obtained by Martins et al. (2006) , who have also assessed the influence of fermentation in seed viability.
The mean emergence time (MET) was calculated using the formula proposed by Bianchetti and Amaral (1978), Figure 2 . Seed germination (%) of Passiflora edulis in relation to the seed position in the fruit (distal, medial and proximal), aryl removal (by fermentation and mechanical) and control treatment (whole fruit). Figure: Means followed by the same letter are not statistically different from each other by Tukey test at 5% probability. (Coefficient of variation (%): 11.84; Significant average difference: 16.78).
The use of lime in the fermentation allowed for the maintenance of the germination potential when compared to mechanical extraction, since in this method damage to the seed coat occurs (Martins et al., 2006; Cardoso et al., 2001 ). According to Cardoso et al. (2001) Aryl adhering to the seeds attracts microorganisms due to its chemical composition. These may promote the destruction of the barrier in immediate contact with the seed, which promotes germination (Osipi et al., 2011) .
The presence of aryl is related to the exposure of the seeds to very negative water potential, which hinders the absorption of water by the seeds and hence prolongs the early stages of germination. Furthermore, the presence of unsaturated triglycerides in the aryl form a barrier to the water inlet and the presence of steroids, which may act as hormones, compete for the active site and/or inhibit the action of hormones necessary for the germination and contained in the seeds (Martins et al., 2010) .
Thus, seeds without aryl contribute to a higher percentage of normal seedlings, ensuring higher germination rates and an inverse relationship of aryl presence with the harshness of seeds (Lopes et al., 2007) .
Mechanical aryl extraction damages the integument of passion fruit seeds; then the final yield of seeds is reduced. In the intense damage, the seeds are discarded or do not germinate; as for light damage, there is a decrease in the genetic potential to produce high vigor seedlings. This is because lesions or damage to the seed coat, endosperm and embryo disrupt the water absorption and, therefore, all the initial germination stages are changed. In the long term, this is reflected in the field, in lower yield and/or delay in fruiting.
For non-germinated seeds (hard, numb and dead) statistical assessment was not performed due to low occurrence; in this case, as the incidence was timely, the application of mathematical tests could express unrealistic results, proven by the high coefficient of variation.
Regarding the emergence test, treatment with the extraction of seeds by the fermentation method had higher means. The significant difference was observed in the distal and proximal areas for the emergence (E) and emergence speed index (ESI), respectively 85.93% and 0.04053 for distal, and 90.62% and 0.03861 for proximal. The mean emergence time (MET) for the mechanical treatment showed a small increase of 7.87% relative to fermenting (for additionals). Between additional treatments had significant difference just for the variable ESI (Table 1) . This result is due to characteristics of Passifloraceae that are considered among the families whose seeds present dormancy due to water inlet control mechanisms into it. One can attribute this effect to a possible interference of fermentation in this process (Cardoso et al., 2001 ). ESI of the seeds is important because it determines the seed lot vigor both in field conditions as in a greenhouse (Oliveira et al., 2009) . The more vigorous the seed lot, the faster the seedling emergence will be (Aguiar et al., 2014) and the greater the speed in the metabolic processes of the plant; consequently, there will be a faster and more uniform emission of the primary root in the germination process (Munizzi et al., 2010) .
Among the positions of seeds in the fruit there was no significant difference for variables AES and MET, obtaining better results in the medial position, with averages of 0.002 and 400.4, respectively. Similar results were found by Freitas et al. (2013) , when working with Mimosa caesalpiniifolia. However, in other species such as: Moringa oleifera Lam (Oliveira et al., 2013) and Caesalpinia ferrea Mart ex Tul (Nogueira et al., 2010) difference occurs between seed positions in the fruit (Marcos-Filho, 2005) .
Conclusions
Passion fruit seed position does not interfere with germination. The aryl removal method by mechanical extraction affects the germination and seedling emergence.
